Introduction
The diversification of public revenue, including from higher reliance on natural resource revenue towards progressive reliance on non-resource revenue, is an important challenge for policymakers, particularly in developing economies. This is because natural resource would sooner or later deplete and prompt countries whose public revenue is heavily dependent on resource revenues to be in a position of not being able to obtain the requisite financial resources to address development challenges. Furthermore, resource revenue is prone to the fluctuations of natural resource prices in the international market, over which governments cannot easily exert an influence. Authors such as Warner (1999, 2001) 1 have argued that natural resources undermine rather than promote development prospects, including through the resource curse hypothesis whereby access to natural resources drives up the domestic price level, crowds out the tradeable manufacturing sector, and results in lower rates of productivity improvement and economic growth. The issue concerning the diversification of public revenue from resource revenue to non-resource revenue is part of the more general issue of tax reforms advocated by many average Internet usage intensity) on non-resource tax revenue. Internet usage intensity is the share of Individuals using the Internet, in percentage of the total population.
The current paper complements two strands of the literature. The first strand concerns the macroeconomic determinants of tax reforms or the extent of tax reforms, and the second strand is relating to the literature on the macroeconomic impact of the Internet, in particular its impact on public revenue. Therefore, the paper investigates how the Internet (and not the Internet gap as defined by Gnangnon and Brun (2018) affects the dependence on resource revenue relatively to non-resource revenue, i.e., the extent of change in the structure of public revenue. To the best of our knowledge, this is the first study that addresses this issue.
We have hypothesized that the Internet would induce a shift in the public revenue structure form higher reliance on resource revenue to a higher on non-resource revenue, which reflects a greater extent of change from resource revenue to non-resource revenue. The empirical analysis has been carried out using an unbalanced panel dataset comprising 99 countries, including both developed and developing countries, over 7 sub-periods of non-overlapping 3-year average data covering the annual period 1995-2015. The extent of change from resource revenue to non-resource revenue is measured by the share of resource revenue to total public revenue. The empirical results have been obtained using the two-step system Generalized Methods of Moments (GMM) approach. They suggest that the Internet increases the extent of change in the structure of public revenue, from resource revenue to non-resource revenue. This finding leads to the conclusion that the Internet allows governments to move away, over the medium term, from the dependence of their public revenue on resource revenue towards non-resource revenue.
The rest of the analysis is structured as follows. Section 2 discusses the theoretical impact of the Internet on the share of resource revenue to total public revenue. Section 3 presents the model specification that allows examining empirically the impact of the Internet on the share of resource revenue to total public revenue. Section 4 discusses the empirical strategy. Section 5 interprets the estimations' results. Section 6 deepens the analysis, while Sect. 7 concludes.
Discussion on the theoretical impact of the Internet on change in the structure of public revenue
The Internet helps countries to have access to a larger set of information and knowledge. Hence, it could provide them with means to strengthen the capacity of relevant tax administrations in resource-rich countries to better monitor and easily collect resource revenue from firms exploiting natural resources. In addition, the access to information, thanks to the Internet, could help countries including developing ones take advantage of the experience of developed countries on the taxation of natural resource and on negotiations of "relatively" fair contracts for development and exploitation of natural resources by resource companies. This is particularly important for developing countries in which the tax administrations involved in natural resource taxation do not always have the requisite skills and knowledge needed to negotiate fair contracts with multinationals 4 that exploit these resources. Through these different channels, the Internet could help enhance the mobilization of resource revenue. At the same time, the Internet could also enhance the efficiency of tax administrations involved in the mobilization of nonresource tax revenue and generate higher non-resource revenue for concerned countries. Furthermore, the positive impact of the Internet on non-resource revenue could take place through international trade. Indeed, the greater access to the Internet contributes to promoting international trade (e.g., Weinhold 2002, 2004; Clarke and Wallsten 2006; Vemuri and Siddiqi 2009; Lin 2015; Gnangnon and Iyer 2018) . In the meantime, international trade could generate higher non-resource revenue (Crivelli and Gupta 2014; Thomas and Treviño 2013; Brun et al. 2015) . 5 Therefore, it could be expected that the Internet would likely generate higher non-resource revenue through international trade. Notwithstanding this, the Internet could also exert a negative impact on resource revenue. Indeed, in the light of the relatively scarce technical and managerial skills needed to develop and exploit natural resources, it is usually foreign-owned firms (often in conjunction with state-owned companies, especially in the oil sector, or in joint ventures with domestically owned companies) that undertake resource exploitation and development activities (e.g., Boadway and Keen 2009) . Hence, the international nature of the operations of resource companies allows them to easily develop tax avoidance strategies (e.g., Boadway and Keen 2009). Boyce and Ndikumana (2003) have noted that the resource sector is the main source of illicit financial flows and the size of the rents at stake, the asymmetry between highly capacitated foreign companies, combined with the weak governance and the lack of transparency in states, lead to non-negligible tax evasion and corruption in resource-rich countries. In this context, better access to the Internet would provide multinational resource companies with further opportunities of tax avoidance. These would result in lower levels of resource revenue than expected by governments of the host countries. Incidentally, Boadway and Keen (2009) have underlined that the tax avoidance challenges for the administration of natural resource tax could be easily overcome in the resource sector compared to other sectors. This is because the world prices of natural resources, in particular in the oil sector, are well established and could help governments monitor the transfer pricing arrangements within multinationals. However, in spite of the fact that natural resource prices are observable, tax avoidance opportunities still exist for multinational resource companies, including through the use of fiscal arrangements to shift taxable income from high to low tax jurisdictions. In addition, apart from the tax avoidance strategies developed to avoid or reduce tax payments, resource companies could also use a range of devices, including through transfer pricing, and profit shifting, in order to underste their profits in the host country once activity is under way (see Boadway and Keen 2009) . A greater access to the Internet could also facilitate the development of these devices.
Summing up, on the one hand, while the Internet could exert a positive impact on resource revenue, it is likely that its negative impact on resource revenue-due to the enhancement of resource companies tax avoidance strategies-would outweigh the positive impact so that the net impact on resource revenue would be negative. At the same time, the Internet would likely influence positively non-resource revenue. We therefore expect that the Internet would lead to a higher impact on non-resource revenue relative to resource revenue, and hence a negative effect on the share of resource revenue in total public revenue. In the light of the potential losses of resource revenue that governments could incur, and given the fact that natural resource revenue is not a sustainable source of public revenue, we expect governments to engage in tax reforms, including by using the Internet, to reduce the dependence of its overall public revenue on resource revenue. Overall, we expect that the higher access to the Internet would lead to a higher extent of change in the structure of public revenue (i.e., a lower resource revenue share of total public revenue), notably through a progressive decline in resource revenue in favour of a rise in non-resource revenue.
Model specification
Before laying down the model specification that would help perform the empirical assessment of impact of the Internet on the change in the structure of public revenue, we first compare in Fig. 1 the evolution of resource revenue, in percentage of total public revenue, denoted "SHRESREV" and the evolution of the Internet usage intensity (denoted "INTERNET") over the full sample, using the non-overlapping 3-year sub-periods of the period 1995-2015.
This figure shows that the Internet usage intensity has constantly been on rise over the period, while the share of resource revenue in total public revenue has slightly declined between 1995 -1997 -2000 and subsequently increased between 1998 -2000 . From 2004 -2012 , it has remained relatively stable and experienced again a decline between 2010-2012 and 2013-2015. Figure 2 displays the evolution of "SHRESREV" and the "INTERNET" over the subsample of Resource Countries (henceforth denoted "ResCountries"). This sub-sample contains countries that have collected resource revenue at least once over the considered period. This figure presents a pattern similar to the one observed in Fig. 1 . Overall, we note a tendency of a rise in the extent of tax reform from resource revenue to nonresource revenue during the last years of the period considered. From now onwards, we use the expression "change in the structure of public revenue" to refer to a shift in the public revenue structure, notably from higher reliance on resource revenue to a higher on non-resource revenue.
We provide in Fig. 3 the correlation pattern between the variables "INTERNET" and "SHRESREV" over the full sample (see the left-hand side of Fig. 3 ), as well as over the sub-sample "ResCountries" (see the right-hand side of Fig. 3 ). This figure shows a negative correlation between the Internet usage intensity and the share of resource revenue in total public revenue, and a slightly positive correlation pattern between these two variables for the sub-sample "ResCountries". To examine empirically whether (and if so) how the Internet influences the extent of the change in the structure of public revenue, we draw from the conventional literature on the determinants of public revenue (e.g., Ghura 1998; Khattry and Rao 2002; Ebrill et al. 1999; Agbeyegbe et al. 2006; Brun et al. 2007 Brun et al. , 2015 Baunsgaard and Keen 2010; Thomas and Treviño 2013; Crivelli and Gupta 2014; von Haldenwang and Ivanyna 2017) and particularly Gnangnon and Brun (2018) , and Gnangnon (2018) . We use a number of structural factors that have been identified as key determinants of countries' public revenue performance. These include the level of development, usually measured by countries' real per capita income; the degree of trade policy liberalization, the sectoral composition of domestic output, and the demographic characteristic measured for example by the population size. The inflation rate has also been considered as a key policy variable that influences public revenue.
Against this background, we postulate the following model (1):
where i represents a given country; t denotes non-overlapping sub-periods of average 3 year. The model is estimated using a panel dataset comprising 99 countries, including both developed and developing countries, over 7 sub-periods of non-overlapping 3-year average data covering the annual period 1995-2015. These sub-periods include 1995-1997; 1998-2000; 2001-2003; 2004-2006; 2007-2009, 2010-2012 and 2013-2015 . "Trend" represents a trend variable. α 0 to α 9 are parameters to be estimated. μ i are country-specific effects. The disturbance term ω it is assumed to be independently and identically distributed (i.i.d.; 0, σ ɛ 2 ). The choice of countries and the time period are dictated by data availability.
The dependent variable "SHRESREV" stands for the share of resource revenue in total public revenue, which measures the extent of change in the structure of public revenue, from resource revenue to non-resource revenue. The one-period lag of this variable has been introduced in model (1) with a view to capturing the persistence over time (that is, the state dependence) in the share of resource revenue in total public revenue. This is in line with many studies (e.g., Agbeyegbe et al. 2006; Baunsgaard and Keen 2010; Thomas and Treviño 2013; Crivelli and Gupta 2014; Gnangnon and Brun 2018; Gnangnon 2018) on the determinants of public revenue performance that have estimated a dynamic model specification by considering the public revenue performance variable as a regressor.
"INTERNET" is the key variable of interest. Its impact on the extent of the change in the structure of public revenue has already been discussed in Sect. 2.
Brief discussion on the expect impact of control variables on the change in the structure of public revenue (resource revenue versus non-resource revenue)
"GDPC" is the real per capita income. It acts as a proxy for countries' overall development level. On the one hand, we expect that countries with higher development levels would be better equipped, including in terms of skills and institutional sophistication (for example, strong capacity of the tax administration to collect public revenue) to negotiate better contracts with resource-seeking multinationals (MNEs). Thus, advanced economies would be able to collect higher resource revenue than less advanced economies.
(1)
On the other hand, as resource revenue is not a sustainable source of public revenue, advanced economies would be willing to diversify their public revenue sources, including away from resource revenue to non-resource revenue. In particular, tax administrations in developed countries compared to less advanced economies have the requisite capacity and skills to diversify the sources of their resource revenue, from resource revenue towards non-resource revenue. Therefore, we expect countries with lower development levels to experience a lower extent of the change in the structure of public revenue from resource revenue to non-resource revenue, i.e., a decline in their ratio of resource revenue to non-resource revenue. "TP" stands for the measure of domestic trade policy liberalization. Concerning the theoretical impact of domestic trade policy liberalization on resource revenue, the literature has demonstrated that trade policy liberalization can exert either a positive or a negative effect on public revenue, depending on several factors, including the structure of trade liberalization and the effect of the latter on each component of public revenue (e.g., Ebrill et al. 1999; Agbeyegbe et al. 2006 ). On the one hand, trade policy liberalization could attract resource-seeking FDI inflows that intend to exploit natural resources, with a view to exporting them to their home countries (these natural resources may be used as inputs in the production process of final goods in the home countries) or to export the final products to the international trade market. This may in turn result in higher resource revenue if the government of the host country does not exempt MNEs from paying revenue on the exploitation of these resources. At the same time, the host country's government can exempt resource-seeking MNEs (that intends to exploit and process the natural resource in the host country) from paying resource revenue if it intends to diversify its public revenue sources, notably through higher non-resource revenue mobilization, which is ultimately a more stable and sustainable public revenue source. Trade policy liberalization could particularly enhance the mobilization of higher non-resource revenue by, inter alia, promoting higher value added in the manufactured products-including the processing of natural resources that are sold either in the domestic market and/or exported abroad-and facilitating export diversification (see Gnangnon and Brun 2017) . The literature on the determinants of public revenue has established that a higher value added in manufactured products (in % of total output) generates higher non-resource revenue (e.g., Thomas and Treviño 2013; Brun et al. 2015; Gnangnon and Brun 2017) . Overall, it is difficult to anticipate the (average) impact of trade policy liberalization on the share of resource revenue in total public revenue, as this impact depends on the extent to which such liberalization influences non-resource revenue relative to resource revenue. Nevertheless, we postulate that the positive impact of trade policy liberalization on non-resource revenue would likely be higher than the one on resource revenue, so that trade policy liberalization would ultimately be associated with a higher extent of change in the structure of public revenue, i.e., a lower resource revenue share of total public revenue. It is worth recalling that a positive or a negative average impact across the full sample could reflect various impacts across countries in the sample. For example, during the last sub-period (2012) (2013) (2014) (2015) of the analysis, the countries that experience the lowest level of trade policy liberalization include Iran, Zimbabwe, Chad, Equatorial Guinea, and Sudan.
"INF" stands for the inflation rate. This variable has been transformed because it contains negative and positive values. The transformation method used is the one suggested by Yeyati et al. (2007) , which goes as follows: Y = sign(X) * log (1 + |X|) (2), where "X" denotes the variable to be transformed, |X| refers to the absolute value of X, and "Y" is the outcome of the transformation. This method allows retaining information relating to zero observations and helps reduce the skewness of this variable. It is important to note that the alternative use of a Log-transformation of the "INF" variable based on the formula Y = log(1 + X/100) yields results that are similar to those obtained with the transformation method proposed by Yeyati et al. (2007) . The latter results are not reported here to save space. They could be obtained upon request. According to Tanzi (1977) , in an inflationary environment, lags in tax payments reduce, by the inflation rate, the real amount of tax paid (this effect is further enhanced if the tax system is not protected from inflation). Many studies (among those highlighted above) have reported a negative impact of inflation on public revenue. We expect that in an inflationary environment, both resource revenue and non-resource revenue would be adversely affected. The impact of inflation on the share of resource revenue in total public revenue depends on how it affects non-resource revenue relatively to resource revenue mobilization, and hence remains an empirical matter.
"OILPR" represents the oil prices (deflated by the US consumer price index). It stands for a proxy for natural resource prices. We expect a rise in natural resource prices to induce higher resource revenue, to discourage the mobilization of non-resource revenue, and therefore to induce a rise in the share of resource revenue in total public revenue. In this context, higher oil prices could lead governments, including those in developing countries to be inclined to rely on resource revenue as their major source of public revenue. However, as resource revenue is not a sustainable source of public revenue, governments that aim to reduce their dependence on natural resource revenue could engage in tax reforms, by moving away from resource revenue to non-resource revenue. In such a scenario, higher oil prices could lead in the medium to long term to a lower ratio of resource revenue to non-resource revenue, and hence to a decline in the ratio of resource revenue to total public revenue.
"INST" represents the indicator (a synthetic measure) of the institutional and governance quality. The importance of institutional and governance quality for public revenue mobilization has been emphasized in the empirical literature. For example, Ghura (1998) and Bird and Martinez-Vazquez (2008) have shown empirical evidence that institutional and governance quality improves the mobilization of public revenue. Therefore, we expect that countries with strong institutional and governance quality would be able to negotiate better contracts on the exploitation of natural resources, and hence collect higher resource revenue. However, as resource revenue is not a sustainable source of public revenue, such countries might also opt for diversification over the medium to long term, of their public revenue sources, including from resource revenue towards non-resource revenue. We can expect in this context that the better the institutional and governance quality, the lower the resource revenue (and the higher the non-resource revenue), and hence the lower the share of resource revenue in total public revenue. This argument is all the more relevant that countries with weak institutional and governance quality usually experience difficulties in collecting non-resource revenue. Their alternative source of public revenue would therefore be the resource revenue. Overall, we expect better institutional and governance quality to be associated with a lower share of resource revenue in total public revenue. As it could be observed in Appendix 1, the synthetic measure of governance and institutional quality is computed by means of the factor analysis (notably the principal component analysis-PCA). In particular, we use the first principal components of six indicators of governance (for details, see Appendix 1) (e.g., Globerman and Shapiro 2002; Buchanan et al. 2012) . Higher values of the "INST" indicator represent better governance and institutional quality. For example, during the last sub-period (2012) (2013) (2014) (2015) of the analysis, the five countries with worst institutional and governance quality include Libya, Sudan, Yemen, Venezuela, and Equatorial Guinea.
The variable "POP", which represents the population size, has been introduced in the model to capture the impact of the population size on the extent of change in the structure of public revenue. On the one hand, Bahl (2003, p 13) has pointed out that in countries experiencing faster growing populations, tax systems may lag behind in the ability to capture new taxpayers. Accordingly, higher population could be negatively associated with non-resource revenue. On the other hand, the size of the population could influence resource revenue through its possible impact on FDI inflows. MNEs that are interested in exploiting natural resources with a view to adding value to these resources and serving the host country's domestic market (and eventually export abroad including to the regional markets) could be motivated to set up their plants in host countries that have an important market size, i.e., an important population size. The rise in the size of the population could result in higher FDI inflows and generate higher resource revenue for the host country's government, if the latter does not fully exempt these MNEs from the payment of resource revenue. However, the host country's government could decide to fully exempt MNEs from paying resource revenue (or request that the MNEs pay miniscule resource revenue) on the exploitation of the natural resources. Such a decision could be based on the expectation that the government would collect higher non-resource revenue from the high value-added products that the MNEs would sell in the domestic market, and possibly export. It is important to recall that exports of nonresource products with high value addition could also be an important source of nonresource revenue as they could generate higher jobs in the tradable sector as well as higher firms' profits. These jobs and the rise in firms' profits would generate higher nonresource revenue through, inter alia, higher corporate and personal income tax revenue. In the light of the foregoing, it would be difficult to anticipate the direction in which the population size would influence the extent of change in the structure of public revenue, i.e., the share of resource revenue in total public revenue. The empirical analysis would provide further guidance on this.
Appendix 1 provides the definition and source of the variables used in model (1), while Appendix 2 displays the list of countries used in the full sample as well as in the sub-sample "ResCountries". Descriptive statistics on these variables are provided in Appendix 3 (see Appendix 3 for these statistics).
Estimation strategy
We first estimate the static version of model (1) [i.e., model (1) without the one-period lag of the dependent variable as a regressor] by means of two standard econometric estimators: the pooled ordinary least squares (denoted "POLS-DK"), with standard errors being corrected using the Driscoll and Kraay (1998) technique to account for the presence of cross-sectional dependence and heteroscedasticity in the error term, and the within fixed effects (denoted FE-DK) where standard errors are corrected by means of the Driscoll and Kraay (1998) technique to account for the presence of cross-sectional dependence, serial correlation and heteroscedasticity in the error term. The results of these estimations are presented in Table 1 . Second, we take into account the possible dynamic nature of model (1) and estimate model (1) as it stands (and its different variants, as we will see later) by means of the two-step system GMM estimator proposed by Arellano and Bond (1991) and Blundell and Bond (1998) . The use of the two-step system GMM estimator involves the use of internal instruments of a system of equations, i.e., an equation in first differences where lagged levels of variables are used as instruments for the difference equation, and an equation in levels where lagged first differences of variables are used as instruments. Compared to the first-difference GMM estimator suggested by Arellano and Bond (1991) , the twostep system GMM estimator performs better when cross-sectional variability dominates time variability and when there is a strong persistence in the time series under investigation (Blundell and Bond 1998) . In addition, when the panel dataset is unbalanced, the difference GMM estimator has a weakness of magnifying gaps (see Roodman 2009). The two-step system GMM estimator has also the advantage of addressing the endogeneity problem that could stem from the presence of the one-period lag of the dependent variable (the so-called Nickell bias, see Nickell 1981) as a regressor, as well as other endogeneity issues that could arise from the estimation of model (1). Specifically, the variables "GDPC", "INFL", and "TP" could be considered as potentially endogenous, due to the eventual reverse causality from the dependent variable to each of these variables. Therefore, in the regressions, we consider all these three variables as endogenous.
We check the validity of the two-step system GMM estimator through three tests: the Sargan test of over-identifying restrictions to confirm the validity of our internal instruments, the Arellano-Bond (AB) tests of first-and second-order serial correlation, respectively, denoted AR(1) and AR(2). (The null hypothesis of absence of second-order serial correlation in the disturbances should not be rejected, while the null hypothesis of absence of first-order serial correlation should be rejected.) Additionally, we present the results associated with the AR(3) test, where the null hypothesis of absence of third-order serial correlation in the disturbances should not be rejected. We also report the number of instruments used in the regressions, as if the number of instruments is higher than the number of countries, the above-mentioned diagnostics tests may lose power (see Roodman 2009 ).
Overall, the empirical analysis uses the two-step system GMM technique to estimate the dynamic model (1) and consider as endogenous the variables "Log(GDPC)", "INFL", and "TP". The other variables are considered as exogenous. The empirical analysis that uses the two-step system GMM approach therefore proceeds in several steps.
(i) First, we estimate model (1) over the full sample. The results of the estimation of this model specification are displayed in column (1) of Table 2 . (ii) Second, we estimate several variants of model (1) by means of the two-step system GMM approach. As observed above from Fig. 3 (see interpretation of the graph in Sect. 3), countries in the sub-sample of "ResCountries" exhibit a correlation pattern between the Internet usage intensity and resource revenue that is different from countries of the full sample. As a result, we would be tempted to suspect that in the empirical (causality analysis), there might be a different relationship between the Internet usage intensity and resource revenue in the sub-sample "ResCountries" compared to that of the full sample. Therefore, to check whether the effect of the Internet on the share of resource revenue in total public revenue is different in the full sample from the effect over the sub-sample "ResCountries", we create a dummy variable denoted "DUMRES", which takes the value "1" for countries that do not belong to the subgroup "ResCountries", and "0", otherwise, i.e., for countries in the sub-sample "ResCountries". This dummy variable is then interacted with the INTERNET variable, and both are introduced in model (1). Thus, the outcome associated with this interaction variable would reflect the effect of the Internet on resource revenue share of total public revenue for countries of the sample that are not included in the sub-sample of "ResCountries". As a result, the coefficient of the variable "INTERNET" would represent the genuine impact of the Internet on the share of resource revenue in total public revenue for the countries included in the sub-sample "ResCountries". The outcomes of the estimation of this model specification are provided in column (2) of Table 2 . If the estimated coefficient of the INTERNET variable in column (2) of Table 2 is different from the estimated coefficient of the same variable in column (1) of Table 2 , then the variant of model (1) with the "DUMRES" and its interaction with "INTERNET" would become our baseline model. In the event, the estimated coefficients in these two columns of Table 2 are similar, and then model (1) as it stands will remain the baseline model. (iii) Third, we estimate another variant of model (1) where the dependent variable is the share of resource revenue (% GDP) (we add in this model specification the share of non-resource revenue, % GDP as a control variable). In this model specification, we also account for the effect of the Internet concerning countries in the sub-sample "ResCountries" versus other countries in the full sample. We additionally estimate another specification of model (1) where the dependent variable is the share of non-resource revenue (% GDP), while adding in this model specification the share of resource revenue, in % GDP, as a control variable. These two different model specifications are estimated using the two-step system GMM technique. The objective of these estimations is to examine how the Internet influences separately countries' performance in terms of resource revenue and non-resource revenue mobilization (measured, respectively, by their share in countries' GDP). The share of non-resource revenue, in % GDP, is measured by the difference between total public revenue and resource revenue, both expressed in % GDP. The results of these estimations are presented in Table 3 .
Interpretation of empirical results
The results of the estimations of the static version of model (1) using the POLS-DK and the FE-DK estimators are reported in Table 1 . Results across the two columns of this table show that the Internet exerts a negative and statistically significant impact (at the 1% level) on the share of resource revenue in total public revenue, i.e., it helps shift the structure of public revenue towards an increasing reliance on non-resource revenue at the expense of resource revenue. Focusing specifically on the results reported in column (2) of Table 1 (based on the FE-DK), we obtain that the positive drivers of resource revenue include higher real per capita income, trade policy liberalization (although it is statistically significant only at the 10% level), higher oil prices, and higher inflation rate. The population size does not influence significantly the ratio of resource revenue to total public revenue. Let us now consider the results of Tables 2 and 3 . We note across the columns of these tables that the coefficient associated with the one-period lag of the dependent variable is positive and statistically significant at the 1% level, thereby confirming that the statedependence path the revenue share variables, i.e., their persistence over time. In addition, the p values associated with the AR(1) test are always lower than 0.01-they should indeed at least be lower than 10%; the p values relating to the AR(2) and AR(3) tests are Table 3 Impact of the Internet on the share of resource revenue (% GDP) and the share of non-resource revenue (% GDP) over full sample. Estimator: Two-step system GMM *p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust Standard Errors are in parenthesis. The variables "Log(GDPC)", "INFL", and "TP" have been considered as endogenous. Additionally, the variable "NONRESREV" has been considered as endogenous in column (1), and the variable "RESREV" has been considered as endogenous in column (2). In column (1), as the variable "RESREV" contains many zeros and exhibit a high skewness, it has been transformed using the transformation method proposed by Yeyati et al. (2007) . The other variables have been considered as exogenous. In particular, the variable "INST" has been considered as exogenous for two reasons: first, it changes little over time; second the use of factor analysis severely mitigates the endogeneity concern that could stem from the reverse causality from the dependent variable all higher than 0.10; and the Sargan statistic is always associated with a p value higher than 10%. Incidentally, across all columns (as suggested by Roodman 2009), the number of instruments used in the regressions is consistently lower than the number of countries. Taken together, all these results confirm the validity of the two-system GMM system approach to carry out the empirical analysis. Turning specifically to results in Table 2 , we obtain from column (1) of this table that the coefficient associated with the variable INTERNET is not statistically significant at the 10% level, whereas in column (2) which includes the variable "DUMRES", we obtain a negative and significant effect (at the 1% level) of the Internet usage intensity on the share of resource revenue in total public revenue. This clearly suggests that the Internet facilitates the shift from reliance on resource revenue to an increasing dependence on non-resource revenue in the overall public revenue. In particular, we note that a 1-percentage point increase in the Internet usage intensity is associated with a 0.056-percentage point decline in the share of resource revenue in total public revenue for countries contained in the sub-sample of "ResCountries". In the light of these findings, our baseline model would henceforth be the one that contains the dummy variable "DUMRES" along with its interaction with the "INTERNET" variable. Moving on to results related to control variables in column (2) of Table 2 , we observe that trade policy liberalization and the population size exert no significant effect on the share of resource revenue in total public revenue. Higher oil prices, lower inflation rate and lower institutional and governance quality induce a rise in the share of resource revenue in total public revenue. As expected, countries with higher real per capita income (higher development level) tend to mobilize higher share of resource revenue in total public revenue compared to less developed countries: this is exemplified by the positive and statistically significant coefficient of the variable capturing the real per capita income. The coefficient associated with the "Trend" variable is negative and statistically significant, therefore suggesting a decline in the share of resource revenue in total public revenue over time.
Let us now examine the estimates reported in Table 3 . Results indicate that the Internet exerts a negative and significant effect on countries' resource revenue performance (i.e., the share of resource revenue in GDP) [see column (1) of the table] and a positive and significant effect on countries' non-resource revenue performance (i.e., the share of non-resource revenue in GDP) [see column (2) of the table]. Hence, for countries contained in the sub-sample of "ResCountries", a 1-percentage point increase in the Internet usage intensity is associated with a 0.402-percentage decline in the ratio of resource revenue to GDP. Similarly, over the full sample, a 1-percentage point increase in the Internet usage intensity leads to a 0.018-percentage point increase in the share of nonresource revenue (% GDP). Incidentally, as per results in column (1), we note that a rise in the non-resource revenue share of GDP influences negatively and significantly the resource revenue share of GDP: a 1-percentage point increase in the non-resource revenue share induces a 2.12-percentage decline in the ratio of resource revenue to GDP. Likewise, a rise in the resource revenue share exerts a negative and significant impact on the non-resource revenue share of GDP: a 1-percentage point increase in the resource revenue share leads to a 0.072-percentage point fall in the share of non-resource revenue (% GDP). Results related to other control variables in column (1) suggest that the positive drivers of resource revenue share of GDP include higher real per capita income, lower inflation rate, trade policy liberalization, lower quality of institutions and governance, higher oil prices, and lower population size. The resource revenue share of GDP exhibits a declining trend over time. This is exemplified by the negative and statistically significant coefficient of the Trend variable in column (1) of the Table. In column (2), we obtain rather that the non-resource revenue share of GDP exhibits a rising trend over time. Additionally, at the 5% level, only better institutional and governance quality and lower oil prices influence positively and significantly the non-resource revenue share of GDP. The other control variables are not statistically significantly related to this revenue share at the 5% level.
Overall, these findings suggest that by negatively and significantly influencing the share of resource revenue in total public revenue, the Internet induces a shift in the total public revenue structure from resource revenue towards non-resource revenue in countries that collect resource revenue. These results are confirmed by the negative effect of the Internet on countries' resource revenue performance (i.e., their resource revenue share of GDP) and the positive impact of the Internet on countries' non-resource revenue performance (i.e., their non-resource revenue share of GDP).
Further analysis
In this section, we investigate whether the effect of the Internet on the share of resource revenue in total public revenue obtained over the full sample varies across several subsamples (based on countries' development levels) of the full sample. Indeed, we postulate that countries with higher levels of development would likely have greater capacity to manage their natural resources, including by negotiating better contracts with firms that intend to exploit these resources. At the same time, they could also use the advantages associated with their high level of access to the Internet (and to the new technologies for information and communication) to collect higher resource revenue, even though these firms could also use their access to the Internet to escape the payment of these resources. Thus, even if both advanced countries and less advanced ones have advantage of changing greatly their public revenue structure toward a higher dependence on non-resource revenue, we do expect that the Internet would exert a higher reducing effect on the share of resource revenue in total public revenue in advanced economies than in less advanced countries. The sub-samples considered in the analysis include "Low-Income countries" (denoted "LICs"), "Lower Middle-Income countries" (denoted "LMICs"), "Upper Middle-Income countries" (denoted "UMICs"), and "High-Income countries" (denoted "HICs"), as per the World Bank's classification of countries. The lists of countries contained in the sub-samples are presented in Table 8 in Appendix 2. To perform the analysis, we create a dummy variable for each of these sub-samples (this dummy takes the value 1 when a country belongs to the concerned sub-sample, and 0, otherwise), which we interact with the INTERNET variable. Each dummy variable and its interaction with the INTERNET variable are included once in model (1), along with the "DUMRES" variable and its interaction with the variable "INTERNET". Results of the estimations are provided in Table 4 . Once again, the results of the diagnostic tests that help check the validity of the two-step system GMM approach are reported at the bottom of this table and show that this estimator is well appropriate to perform the different estimations whose results are reported in the table. Turning now to the estimates provided in columns (1) to (4) of this table, we can calculate the net impact of the Internet on the share of resource revenue in total public revenue for each of the sub-samples. At the 5% level, the magnitude of this net impact in LICs, LMICs, UMICs, and HICs amounts, respectively, to − 0.0810; − 0.205 (= − 0.0631 − 0.142); − 0.0340; and − 0.0027 (= − 0.0978 + 0.0951). These results show that the net impact of the Internet on the share of resource revenue in total public revenue is always negative for all the sub-samples. In particular, a 1-percentage point increase in the Internet usage intensity is associated with a decline in the share of resource revenue in total public revenue, respectively, by 0.08-percentage point in LICs, 0.205 percentage point in LMICs, 0.034 percentage point in UMICs, and 0.0027 percentage point in HICs. As expected, HICs appear to be the group of countries that experience the lowest negative impact of the Internet on the share of resource revenue in total public revenue. At the same time, the magnitude of the Table 4 Differentiated impact of the Internet usage intensity on the share (%) of resource revenue in total resource revenue across various sub-samples. Estimator: Two-Step System GMM *p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust standard errors are in parenthesis. The variables "Log(GDPC)", "INFL", and "TP" have been considered as endogenous. The other variables have been considered as exogenous. In particular, the variable "INST" has been considered as exogenous for two reasons: first, it changes little over time; second, the use of factor analysis severely mitigates the endogeneity concern that could stem from the reverse causality from the dependent variable reducing impact of the Internet on the share of resource revenue in total public revenue is higher in LMICs than in LICs, which in turn outstrips that of UMICs. It is important to recall here that these net impacts across sub-samples represent the "average" impact over each sub-sample and therefore may hide different impacts across countries within each sub-sample. Results concerning control variables are broadly in line with those in column (2) of Table 2 . We go deeper into the analysis and avoid the use of "subjective" sub-samples by examining whether and if so how the impact of the Internet on the share of resource revenue in total public revenue varies across countries in the full sample. To address this question, we estimate a variant of model (1), which includes a variable capturing the interaction between the variables INTERNET and Log(GDPC). As highlighted above, we expect that countries with a higher development level would experience a lower negative impact of the Internet on the share of resource revenue in total public revenue, compared to countries with lower development levels.
Results of the estimation of this variant of the model (1) are displayed in Table 5 . The results of the diagnostic tests that help assess the validity of the two-step system GMM approach (see the bottom of Table 5 ) confirm the appropriateness of this estimator to conduct the empirical analysis. Let us now consider the results reported in Table 5 . To analyse how the impact of the Internet on the share of resource revenue in total public revenue varies for different levels of development, we particularly rely on the coefficient Table 5 Does the impact of the Internet usage intensity on the share (%) of resource revenue in total resource revenue depend on countries' level of development? *p value < 0.1; **p value < 0.05; ***p value < 0.01. Robust standard errors are in parenthesis. The variables "Log(GDPC)", "INFL", and "TP" have been considered as endogenous. The other variables have been considered as exogenous. In particular, the variable "INST" has been considered as exogenous for two reasons: first, it changes little over time; second, the use of factor analysis severely mitigates the endogeneity concern that could stem from the reverse causality from the dependent variable 3) . As the threshold (US$ 1,340,979.5) of the real per capita income above which the impact of the Internet on resource revenue changes sign is not contained in this interval (it is far higher than the maximum value of the real per capita income), we do conclude that, on average, whatever countries' development level, the Internet always exerts a negative and significant impact on the share of resource revenue in total public revenue. Additionally, the higher the development level, the higher is the magnitude of the negative impact of the Internet on the share of resource revenue in total public revenue. Nevertheless, these results might not provide a clear picture on the extent to which the impact of the Internet on the share of resource revenue in total public revenue varies across countries in the full sample. This is because this impact could hold different magnitudes, signs and statistical significances for various countries' development levels. To have a better picture on this impact, we present in Fig. 4 , at the 95 per cent confidence intervals, the evolution of the . It is worth noting that the statistically significant impacts at the 95 per cent confidence intervals are those encompassing only the upper and lower bounds of the confidence interval that are either above or below the zero line. The figure indicates that the marginal impact of INTERNET on RESREV is always statistically significant. The magnitude of this negative effect diminishes as countries experience higher real per capita income, i.e., as they develop. This pattern clearly reveals that countries that are less developed experience a higher negative impact of the Internet on the share of resource revenue in total public revenue than relatively more developed countries, in particular advanced economies. In other words, the Internet induces a higher extent of change in the structure of total public revenue-from lower reliance on resource revenue in favour of higher reliance on non-resource revenue-in less advanced countries than in more advanced economies that draw public revenue from natural resources. This means that the Internet could greatly facilitate a 'structural change' in the overall public revenue structure, particularly in poor countries that extract public revenue from their natural resources.
Conclusion
This paper analyses the impact of the Internet on resource revenue in a sample of 99 countries, including both developed and developing countries, over the period 1995-2015 (non-overlapping periods of 3-years have been used). Based on the two-step system GMM approach, the empirical analysis suggests that over the full sample, the Internet exerts a negative and significant effect on the share of resource revenue in total public revenue. In other words, the Internet induces a positive extent of the change in the structure of the overall public revenue, from resource revenue towards non-resource revenue, which is ultimately the most sustainable source of public revenue. These results are confirmed by a negative effect of the Internet on countries' performance in terms of resource revenue, measured by the resource revenue share of GDP, and a positive effect of the Internet on countries' performance in terms of non-resource revenue, measured by the non-resource revenue share of GDP. These results are also valid, although with different magnitudes, when we consider the impact of the Internet on the share of resource revenue in total public revenue across various sub-samples. More generally, the analysis shows that the impact of the Internet on the share of resource revenue in total public revenue depends on countries' levels of development, proxied by their real per capita income. Specifically, the higher the countries' development level, the lower is the magnitude of the extent of change in the structure of the total public revenue, from resource revenue to non-resource revenue. This suggests that countries that are less developed experience a higher extent of change in the structure of their overall public revenue (resource revenue vs non-resource revenue) than advanced economies. Even though more advanced countries have advantage of changing greatly their public revenue structure toward a higher dependence on non-resource revenue, they still have a higher capacity than less developed countries (and even more so poor countries) to negotiate better contracts with resource-seeking firms. They could additionally use the advantages provided by their high level of access to the Internet (and to the new
